
APPENDIX F 

COMPUTER PROGRAM FOR CALCULATING UNSATURATED HYDRAULIC 
CONDUCTIVITIES USING THE METHODS OF MILLINGTON AND QUIRK 

The program reads in soil water characteristic data and saturated 
hydraulic conductivity. It calculates unsaturated hydraulic conductivity 
values and matches the calculated values at saturation. 
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C 
C UNSATURATED CONDUCTIVITY ESTIMATES 
C MILLINGTON AND QUIRK METHOD 
C 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCccccccccccccccccccccccccccc 

DIMENSION HL(1000) 
DIrfENSION CON(1000) 
DIMENSION COND(1000) ,HH(1000) ,TH(1000) ,HEAD(1000) 

C INPUT DATA 
CARD 1: 16 CHARACTER IDENTIFIER 
CARD 2: NWER OF DATA POINTS, SATURATED COM~UCTIVIT~ (CMIHR) 
CARD 3: MOISTURE CONTENT, TENSION (124) 
CARD 4- END : BEGIN AT LOWEST MOISTURE CONTENT 

READ(1.1101)Al ,A2 ,A3 
READ (1.75) NUN.CONS 

HH (I )--HI, (I ) 
799 CONTINUE 

QUIRK-270.0 
EXPONT=1.3333 
1-1 
X1=1000.*TH(1)+0.1 
X2=1ooo.*TH(~)+O.1 
N 1 =Xl 
N2-X2 
HEAD(N2 )=HH(NUM) 
N2Y-N2-1 
DO 20 J+l,N2!4 
AJ-J 
GO TO 15 

10 I-I+1 
15 ATH-IOOO.*TH(I) 

Awl-looo.om(I+l) 
IF (AJ.GE.ATH1) GO TO 10 
ITH=ATH 
ITHl-ATHl 
HEAD(J)=HH(I)+(AT-ATH)*(HH(I+~)-HH(I))/(ATH~-ATH) 

20 CONTINUE 
25 NUM-(N2-N1)/10 

CLASN-NUM 
K-N2-N1-10*NUM 



N11-Nl+K 
DO 30 I=Nll,N2,10 
L-(I-Nll)/lo+l 
XX-I 
TH(L)=XX/loOo. 
HH(L)-HEADCI) 

30 CONTINUE 
C NOW HAVE INCREMENTS AT INTERVALS OF WATER CONTENT OF 0.1. 

m-NUM+l 
DO 40 I-2,NUM 
XI=I 
SUY-0.0 
DO 35 J-2,1 
XJ-J 

35 SIJM=SLIM+(~.O*(XI-XJ)+~)/((HH(J)+HH(J-~))**~/~.O) 
40 CON (I)=QuIRK*TH(I)**EXPONT*SUM/CLASN**~ 

CON (l)=CON (2) 
DO 5 I-1,m 
COND(1)- (CON(1) /CON(NUM) )*CONS 

5 CONTINUE 
WRITE(6,2000)Al,A2,A3 
WRITE(6,3000) 
WRITE(6.70) (HH(I),TH(I),COND(I),I=l,NUn) 

75 FORMAT(I2,8X,F10.4) 
80 FORMAT (F10.5,10X,F10.5) 

1101 FORMAT(3A4) 
2000 FORMAT('1 UNSATURATED HYDRAULIC CONDUCTIVITY FOR THE ',3A4/ *' SOIL CALCULATED BY THE MILLINGTON AND QUIRK PROCEDURE .' //) 
3000 PORHAT(IOX, 'HEAD* ,ISX, 'THETA* ,lox, *COND-CM/HR') 

STOP 
END 
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SAMPLE INPUT FOR MILLINGTON AND QUIRK 
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L 
SAYPLE OUTPUT FOR MILLINGTON AND QUIRK 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcccccccccccccccccccccccccccccccc 

1 UNSATURATED HYDRAULIC CONDUCTIVIlY FOR THE MUCK-TOPSOIL 
SOIL CALCULATED BY THE MILLINGTON AND QUIRK PROCEDURE. 

HEAD 
-15000.0000 
-14416.0000 
-13832.0000 
-13248.0000 
-12664.0000 
-12080.0000 
-11496.0000 
-10912.0000 
-10328.0039 
-9744.00391 
-9160.00391 
-8576.00391 
-7992.00391 
-7408.00391 
-6824.00391 
-6240.00391 
-5656.00391 
-5072.00391 
-4488.00391 
-3904.00391 
-3320.00391 
-2736.00391 
-2152.00391 
-1568.00391 
-984.003906 
-400.000000 
-328.571289 
-257.142822 
-193.749893 
-162.499435 
-136.363220 
-113.636215 
-91 .Ill099 
-70.908890 
-54.999771 
-42.499969 
-32.OOOOOO 
-24.285706 
-17.894730 
-12.631579 
-6.666613 
0.0 

THETA 
0.220000 
O.23OOOO 
O.24OOOO 
0.250000 
O.26OOOO 
0.270000 
O.28OOOO 
0.290000 
O.3OOOOO 
O.3lOOOO 
O.32OOOO 
0.330000 
O.34OOOO 
0.350000 
O.36OOOO 
O.37OOOO 
O.38OOOO 
0.390000 
0.400000 
0.410000 
0.420000 
0.430000 
0.440000 
0.450000 
O.46OOOO 
0.470000 
0.480000 
O.49OOOO 
O.5OOOOO 
O.5lOOOO 
O.52OOOO 
O.53OOOO 
0.540000 
0.550000 
O.56OOOO 
O.57OOOO 
O.58OOOO 
O.59OOOO 
O.6OOOOO 
0.610000 
O.62OOOO 
0.630000 






